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July 16, 1997 



Asst. Cominissioner for Patents 
Washington, D.C. 20231 

Re: Continuation of UoSo Serial No. 08/324,260 
Atty. Docket: HOE 90/F 333C (139*2349) 
Applicant (s) : Andreas Winter et al 
Examiner: David Wu - Art Unit: 1505 

DEMAND FOR DIVISION OF REISSUE APPLICATION UNDER 37 CFR Siq?? 

Sirs 

This is a request for filing a continuation application under 
Rule 60 of pending application Seri^ No« 08/324,J60^iled October 
^17, 1994, in the naine(s) ^Alldraas^felter^ Martiif^Wtberg, Walter^ 
yO^' Spalec k, Jurgen Rohrmanix^and Vollc^J5olJ.e . 

Enclosed is a copy of the prior application as filed 
originally and an affidavit verifying it as a true copy« Also 
enclosed are copies of the Reissue Declaration and other reissue 
papers submitted in Serial No. 08/324,260. 

A check in payment of the filing fee, calculated as follows is 
attached. 

Basic fee $770 o 00 

Total number of claims in 

excess of 20, times $22 22.00 

Number of independent claims 

in excess of 3, times $80 

TOTAL FILING FEE $792 o 00 

Attached hereto is a proposed Preliminary Amendment to the 
specification and claims of the requested continuation application. 
It is respectfully requested that the filing fee be calculated 
after entry of the Preliminary Amendments The fee for the 
additional claim is enclosed • 



Patent & Trademark Office 
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The prior application is assigned to Hoechst 
Aktiengesellschaft, a corporation of the Federal Republic of 
Germany, in an assignment recorded Reel 5910, Frame 753. Please 
apply the assignment to this continuing case. 

Please charge any additional fees connected with filing of the 
application or its prosecution to Deposit Account No. 03-2775. This 
is a general authorization under 37 CFR 1.25(b), except that no 
automatic debit of the issue fee upon issuance is authorized. This 
letter is being sent in triplicate. 

Kindly send us the official filing receipt. 

Respectfully submitted, 

CONNOLLY & HUTZ 




^T'homas Mo Meshbes 
Reg. No. ,23-^-0«3- 
Tel. (302) 658-9141 

TMM/dcp (8413) 




"Express Mail" No. : 1=X ^^'3'^'^'?^' ^ Date: i"?, ^^7 . 

I hereby certify that this paper or fee is being deposited 
with the United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1.10 on the date indicated above 
and is addressed to the Asst. Commissioner for Patents, Washington, 
D.C. 20231 

(Typed or printed name) of (Signature of person 

person mailing paper or fee) mailing paper or fee) 
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Docket HOB 90/F 333B (139*1590) 
IN THE DMITED STATES PATEMT AND TRADEMARK OFFICE 



ANDREAS WINTER ET AL 
REISSUE OF U.S. PATENT 5,276,208 
SERIAL NOt 
FILED: 

FOR: METALLOCENES CONTAINING LI6ANDS OF 
2 -SUBSTITUTED INDENYL DERIVATIVES, 
PROCESS FOR THEIR PREPARATION AND 
THEIR USE AS CATALYSTS 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 



PARENT BEFORE 
ART UNIT: 1505 
EXAMINER: WU 



"Express Mail" No.: C/ *>ate: ^ ..... 

I hereby certify that this paper, along with any other paper or fee referred to in this paper 
as being transmitted herewith, is being deposited with the United States Postal Service "Express Mail 
Post Office to Addressee" service under 37 CFR 1.10, postage prepaid, on the date Jndicated above, 
addressed to the Coninissioner of Patents and Trademarks, Washimion, D.C. 20^1 Z^j ^ A ^ 

Diane C. Pickering 1 ^PTH — ^W^Ld^A^ 

(Typed or printed name of foaiUng paper or fee) (JTgnature of person mailing paper) \ 

I^FJSSITE APPLICAT ION TRANSMITTAL 

Sir: 

Transmitted herewith is the application for reissue of U.S. Patent No. 5,276,208, 

issued on January 4, 1994. 

Inventor(s): Andreas Winter, Martin Antberg, Walter Spaleck, Jurgen 

Rohrmann and Volker Dolle. 

TiUe: METALLOCENES CONTAINING LIGANDS OF 2- 
SUBSTITUTED IDENYL DERIVATIVES, PROCESS FOR THEIR PREPARATION, 
AND THEIR USE AS CATALYSTS. 
Enclosed (or noted below) are: 
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Specification and Claims. 



2. CU Declaration and power of attorney by Inventors. 

3. n Offer by the Assignee to surrender the original letters patent in accordance 

with 37 CFR 1.178. 

4. n Assent of the Assignee to reissue. 

5. ^ Order for an abstract of title (37 CFR 1 . 171). 

6. n Information Disclosure Statement/PTO Form 1449 

7. D Priority of appUcation P 40 35 884.4, filed on November 12, 1990 

in the Federal Republic of Germany is claimed under 35 U.S.C. 1 19. The 
certified copy has been filed in prior application serial no. 07/789,361, 
filed on November 8, 1991. 

8. Fee Calculation: 



1 CLAIMS 


(1) FOR 


(2) NUMBER FILED 


Q) NUMBER EXTRA 


(4) RATE 


(5) CALCULATIONS 


TOTAL 
CLAIMS 


18-20 ^ 


nox^ 


X $22.00= 


$ 0,00 




INDEPENDENT 
CLAIMS 


3-3 = 


none 


X $76.00= 


0,00 


MULTIPLE DEPENI 


>ENT CLAIMS & appBcaWe) 


+ $230,00= 






BASIC FEE 


+ 730.00 


1 Total of above Calculations = 


730.00 




Reduction by 50% for filing by small entity 37 CFR 1 .9, 1 .27, 1 .28. Verified Sutement enclosed. 




TOTAL = 


730,00 
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Method of Payment of Fees: undersigned's check (enclosed). 

Preliminary Communication (and attached copy of pending 
Request for Certificate of Correction). 

The original patent, no. 5,276,208, was issued without a 
Drawing. 

Letter requesting transfer of Drawing under 37 CFR §1.174. 

Authorization To Charge Additional Fees: 
The Commissioner is hereby authorized to charge any additional 
fees required by this paper and the accompanying application to 
Account No. 03-2775. See enclosed "General Authorization", 
submitted in triplicate. 



Respectfully Submitted, 




Wilmingto n. Delaware 19899 
TSEOTneyofRecord 



HOE 90/P 333C (139*2349) 
IN THE UNITED STATES PATENT AND TRADEMARK OPPICB 



ANDREAS WINTER ET AL 

REISSUE OP U.S. PAT. 5,276,208 
Demand For Division (37 CFR §1.177) Of 
SERIAL NOS 08/324,260 

FILED: OCTOBER llg 1994 

FORS METALLOCENES CONTAINING LIGANDS 
OP 2 -SUBSTITUTED INDENYL 
DERIVATIVES, PROCESS FOR THEIR 
PREPARATION, AND THEIR USE AS 
CATALYSTS 

Asst. Commissioner for Patents 
Washington, D.C. 20231 

"Express Mail" No. : EI ^■^SoQi^7^s- u.s Date: -Twi^ ill 9- 

I hereby certify that this paper or fee is being 
deposited with the United States Postal Service "Express Mail 
Post Office to Addressee" service under 37 CFR 1.10 on the 
date indicated above and is addressed to the Commissioner of 
Patents and Trademarks, Washington, D.C. 20231 

(Typed or printed name) of — (Signature of person 

person mailing paper or fee) mailing paper or fee) 

PT<FJ.TMTNA]KY AMENDMENT 

Sir: 

Preliminary to examination, please enter the following amendment. 
On page (column) 1, below the descriptive title, please insert the following as the first 
paragraph of the application: 

-This application is a voluntary division under 37 CFR 1 . 177 of copending reissue 



Parent Before s 
ART UNIT! 1505 
EXAMINER: WU 



application Serial No. 08/324,260, filed October 17, 1994.- 
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HOE 90/F 333C 



Tn the Specification 

On page (column) 7, second and third lines (second and third structural formulas, for 
"HjR"' and "HjR''"), please delete the entire two lines and insert the following therefor: 



Tn the Claims 

Please amend claim 1 on pages 16 and 17 (columns 16 and 17) of the instant 
specification as set forth below: 

~1 . (Twice amended) A compound of the formula I [for preparing essentially isotactic 
olefin polymers] 
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in which 

is a metal from group IVb, Vb or VIb of the Periodic Table 
and are identical or different and are a hydrogen atom, a Cj-Cio-alkyl 

4 
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group, a Cj-Cio-alkoxy group, a Cg-Cio-aryl group, a Cg-Cio-aryloxy 
group, a Cj-Cio-alkenyl group, a C7-C4o-arylaIkyl group, a C7-C40- 
alkylaryl group, a C8-C4o-arylalkenyl group or a halogen atom, 
and R* are identical or different and are a hydrogen atom, a halogen atom, 
[a halogen atom,] a Ci-Cjo-alkyl group, which is optionally 
halogenated, aQ-Qo-arylgroup, an-NRa^^ -SS}', -OSii^^^ -Sil^^' 
or-PRj^' radical in which R^^ is a halogen atom, a Q-Qo-alkyl group 
or a Cg-Cio-aryl group, 
R' and R^ are identical or different and are as defined for R' and R", with the 
proviso that R^ and R^ are not hydrogen, 

R'is 

R" R" R" R" R" 

-M^-, -M^ -M^-, -M^-(CR2")-, -O-M^-O- 

In In li2 In ^12 

Rii R" 
I I, 

In In 
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=BR^\ =A1R^\ -Ge-, -Sn-, =S0, =S02, =m}\ -CO, =PR" or 

=P(0)R^\ 

where 

R^^ andR^^ are identical or diflferent and are a hydrogen atom, a halogen 
atom, a Ci-Cio-alkyl group, a C^-Cio-fluoroalkyl group, a Cg-Cio-aryi group, 
a Cg-Cio-fluoroaryl group, a Ci-Cjo-alkoxy group, a C2-Cio-alkenyl group, a 
C7-C4o-aryla%l group, a QX4o-aiylalkenyl group or aQ-C4o-alkylarylgroup, 
or a pair of substituents R" and R^^-- or R^^ and R^^ in each case with the 
atoms connecting them, form a ring, 
is silicon, germanium or tin, 
R* and R^ are identical or different and are as defined for R^^ 
m and n are identical or different and are zero, 1 or 2, m plus n being zero, 1 
or 2, [and] 

the radicals R^*^ are identical or different and are as defined 

forR^R^^ andR^^ 
rings A are saturated or aromatic. 

6 
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15). 



g is 8. when rings A are saturated, and 

p is 4, when rin gs A are aromatic- 

Please cancel the duplicate "claim 1" on page 19 of the application (following claim 
Please cancel claims 16 to 18, and insert the following new claims therefor. 



19. A compound of the formula I 




(CR*R') 



(I) 



(CR^R') 



(R'°)4 
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in which 

is a metal from group IVb. Vb or VIb of the Periodic Table. 

and are identical or different and are a hydrogen atom, a C ,-C. «-alkvl group, a 
r,i-r-i o-al1coxv group, a C^ -Ci ^-aryl group, a C.-C.»-arvloxv grpup, a C^^CnzalkSDSd 
group. a<:VC,o-ary1alkvl group, a a -C,(j -a1ky1arvl group, a C -C^g-arylallcenvl group 
or a halogen atom^ 

R^ and R"* are identical or different and are a hydrogen atom, a halogen atom, a C,- 
C^ Q-alkyl group, which is optionally halogenated, a Cg -Ci Q-arvl group, an -NR,^ 
-SR", -OSiR^". -SiR^" or -PR.^^ radical in which R" is a halogen atom, a C,-C,»- 
aJkyl group or a Cg -Ci p-aryl group. 

R^ andR^ are identical or different and are as defined for R^ an d R^. with the proviso 

that R^ and R^ are not both hydrogen. 

RMs 

rH r" r" R" 



8 



Reissue of U.S. Patent 5,276,208 



HOE 90/F 333C 



R» R" 

I I. 

-C-, -O-M^-, 

R'2 Ri2 



=RTt" =A1R" -Ge-. -Sn-. -0-. -S- =SO. =S0, =NR" =CO. =PR" or=P(0)R", 
where 

R" R" and R^^ are identical or diflFeren t and are a hyHrnpen atom, a halogen atom, 
a r^-r^ o-alkv] group, a Q -Qp -flnnrnalkvl proup. a C -C» -jiryl grQup, a Q zQo :a!tad 
grou p, a C. -C, ^-artf1a1kv1 group, a C „-C,, )-flryla1kenvl group or a C-Cn-alkylgryl 
group, or a pair of substituents R" and R^^ -or R^^ and R". in each case with the 
atoms connecting them, form a ring. 
1S4^ is silicon, germanium or tin. 

R^ and R^ are identical nr diflFerent and are as de fined for R". 

in and n are identical or different and are zero. 1 nr 2 m plus n being zero. 1 or 2. 

the radicals R^" are the same or diflFerent and are as defined for R", R '^ and R", 
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20. A mmpound as claimed in rMm 19, wherein: 

is titanium, zirpnnium, hafr inm, vanadium niobium, or tantalum, 
and R^ are identical or difiFer fflt and are metbvl or halogen, 
r3 ^nd R^ are hydrogen. 

and are identical or different an H are methvl ethvl or trifluoromethyl, 

R^ is a radical nf the formula 

R" R" 

I 1 
-C- or -M"- 

Ri2 Ri2 



ipyhftrpi M" is silicoT T pr ^ftrmanium. and 

i^nd R^ are identical nr different and are hydrogen or C-Cn-allol-- 
Please cancel claims 16 to 18, and insert the foUowing new claims therefor. 
21. A catalyst comnnsitinn comprisi n g the combination comnrising a compound of claim 
1 Q ^nd a. cocatalyst. 
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22. A ratalvst cotnrnsitinn comp risin g the coi p hinatinn comprising a compound of claim 

1Q sj ^n^ an aluminoxane. 

23. A process for pnlvmerizing a n nlpfin monomer comnrising the step of carrying out 
the pnl ymerization in the presenc e rtf a catalyst composition of claim 21. 

24. A process for pnlvmerizins a n niefin monomer comprisinp the stgp pf parrying out 
the, pnlvmerization in the presen c e of a catalyst composition of claim 22. - 

REMARKS 

Upon entry of this Preliminary Amendment, the claims of this voluntary division of 
the reissue application Serial No. 08/324,260 wiU be original claim 1 (as amended herein), 
ori^al claims 2 to 15, and new claims 19 to 24. Claims 1-15, 19 and 20 are all directed to 
metallocene compounds. New claims 21 and 22 are directed to catalyst compositions in 
which the metallocene is combined with a cocatalyst (which general type of combination is 
considered in the art to form a new chemical compound from its metallocene and cocatalyst 
components). New claims 23 and 24 are directed to processes of polymerization utilizing the 
catalyst of claim 21 or 22. With regard to the formation of a new chemical compound from 
a metallocene component and a cocatalyst component, see the discussion of "preactivat[ion]" 
on page (column) 13, the first 14 lines under the heading "Example 1". The support for the 
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amendment to claim 1 and new claims 19 and 20 has been pointed out in detail in reissue 
appUcation Serial No. 08/ 324,260. New claims 21 to 24 are based upon the instant 
disclosure, as explained in more detail below. 

New claims 21 and 22: column 7, line 5 to column 8, line 56; see also instant 

Examples Ito 6 in column 13, column 14, and column 
15, lines 1 and 2. 

New claims 23 and 24: column 9, line 7 to antepenultimate paragraph of the 

column; see also instant Examples 1 to 6 (columns 13 
to 15). 

The fee for the additional claim in excess of 20 is enclosed. It will be noted that the 
number of independent claims has not been increased beyond 3. If the undersigned has 
miscalculated or inadvertently omitted the required fee, the Commissioner's attention is 
respectMy directed to the "general authorization" to debit the undersigned's Deposit 
Account No. 03-2775 (copied from the parent case), submitted herewith. 

It is believed that the corrections to the instant specification in column 7, second and 
third lines, will be self-explanatory. (Saturated sk-member rings were intended for "H2R"' 
and "HjR*'. ) These changes in column 7 are actually the correction of printing errors which 
the appUcants inadvertently failed to include in their request for a Certificate of Correction. 
A copy page 10 of the original specification which matured into U.S. Patent 5,276,208 is 
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attached to this Supplemental Amendment as Exhibit A. 
Prompt, favorable action is solicited. 

Respectfiilly submitted, 
CONNOLLY &HUTZ 




' — ^omas 

Reg. No. 25,083 

TMM/dcp (8457) Tel. (302) 658-9141 



^MTMeshbesher 
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[57] ABSTRACT 

The novel meulloccnes of the formula I 




in vuhicfa, pref^jably, MUs Zr or Hf» and are ajkyl 
or halogen, R^and R*are hydrogen* R^and R*arc aJkyl 
or haioalkyl, -<CR«R^«--RMCR«R%- is a singie- 
or muhi-mcmbered chain in which R' may also be a 
{substituted) helcro atom, m + n is zero or 1. and R^o is 
hydrogen* form, together with aluminoxanes as cocala- 
lysts, a very efTectivc catalyst system for the prepara- 
tion of polyoicfins of high stcrcospecificity and high 
melting point. 



IS CUims, No Drawings 
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METALLOCENES CONTAINING UGANDS OF 

2-SUBSTmJTED IDEN^ L DERIVATIVTS, 
PROCESS FOR THEIR PREPARATION, AND 
THEIR USE AS CATALYSTS 

The present invention relates to novel mctallocencs 
which contain ligands of 2-substituted indenyl deriva- 
tives and can very advantageously be used as catalysts 
in the preparation of polyohrms of high melting point 
(high isotacticity), 

Polyolcfins of relatively high naelting point and thus 
relatively high crystallinity and relatively high hardness 
arc particularly important as engineering materials (for 
example large hollow articles, tubes and moldings). 

Chiral metallocenes are, in combination with alumi- 
noxanes, active^ stcreospeciHc catalysts for the prepara- 
tion of polyolcfins (U.S. Pat. No. 4,769.510). These 
metallocenes also include substituted indcnc com- 
pounds. Thus, for example, the use of the 
cthylenebis(4,5,6,7-tetrahydro-l-indenyl)zirconium di- 
chloride/aluminoxane catalyst system is known for the 
preparation of isoLactic polypropylene; cf EP-A 185 
918). Both this and numerous other polymerization 
processes coming under the prior art have» in particular, 
the disadvantage that, at industrially interesting poly- 
merization temperatures, only polymers of relatively 
low melting points are obtained. Their crystallinity and 
thus their hardness are too low for use as engineering 
materials. 

Surprisingly, it has now been found that metallocenes 
which contain, as ligands, certain 2-substitutcd indenyl 
derivatives are suitable catalysts for the preparation of 
polyolefms of high isotacticity (melting point) and nar- 
row molecular weight distribution. 

The present invention therefore provides the com- 
pounds of the formula I below 




in which 

MMs a metal from group IVb. Vb or VIb of the Peri- 
odic Table, 

and R^ are identical or different and are a hydrogen 
atom, a Ci-Cjo-alky] group, a Ci-Cjo-alkoxy group, 
a Ce-Cio-aryi group, a Ce-C lo-aryioxy group, a 
C2*Cio-alkenyl group, a C?-C40-aryJ2tlkyI group, a 
C7"C40-alkylaryl group, a C8-C4o-arylalkcnyl group 
or a halogen atom, 
R3 and R< are identical or different and are a hydrogen 
atom, a halogen atom, a C]-Cio-alkyi group, which 



2 

may be halogenated, a C«-Cio-aryl group, an 
-NR2'5, -OSiR3^5^ ~SiR3^5 or 

radical in which R^5 is a halogen atom, a Ci-Cio-aikyl 
group or a C6-Cio-aryl group, 
5 R5 and R6 arc identical or different and are as defined 
for R^ and R*, with the proviso that R'and R*are not 
hydrogen, 
R7 is 

10 

Rll Rll Rll Rll j^U 

rU ^12 ^12 ^12 III 
R" 

I !, 
— C— , — O— M^, 

Rl2 Rl2 

20 «BRi', «:a1R^*, -Gc- -Sn-. -O-, «SO, 
«S02, «NR^^ «CO, «PR'» Of acp(0>R'», 

where 

25 K^K and R 13 arc identical or different and arc a 
hydrogen atom, a halogen atom, a Cj-Cjo-alkyi 
group, a Ci-Cio-fluoroalkyl group, a C^-Cio-aryl 
group, a Ce-Cio-fluoroaryi group, a C}-Cio-alkoxy 
group, a C2-Cjo-aJkcnyl group, a C7-C4o-arylalkyl 

30 group, a Cs-C^o-arylalkcny! group or a C7-C4C- 
alkyiaryi group, or RJi and R^^ or R" and R>3, in 
each case with the atoms connecting them, fonn a 
ring, 

is silicon, germanium or tin, 
35 R' and R' are identical or different and are as defined 
for RH, 

m and n are identical or different and are zero, I or 2, m 

plus n being zero, 1 or 2, and, 
the radicals are identical or different and are as 
^ dtfintd for Ri 1, R'2 and 

Alkyi is straight-chain or branched alkyl. Halogen (ha- 
logenated) is fluorine, chlorine, bromine or iodine, 
preferably fluorine or chlorine. 
In the formula I, M ' is a metal from group I Vb, Vb or 
VIb of the Periodic Tabic, for example titanium, zirco- 
nium, hafnium, vanadium, niobium, tantalum, chro- 
mium, molybdenum or tungsten, preferably zirconium, 
hafnium or titanium. 
^ Ri and R2 are identical or different and are a hydrogen 
atom, a C|-Cia-, preferably Cj-Cs-alkyl group, a 
C)-C]o-, preferably Ci-Cj-alkoxy group, a Q-Cjo-, 
preferably Q-Ci-aryl group, a Ce-Cio-* preferably 
C6-Cs-aryloxy group, a Ca-Cio-, preferably C2-C4- 
55 alkcnyl group, a C7-C40-. preferably C?-Cio-arylal- 
kyl group, a C?-C(0-, preferably C7-Ci2-alkylaryl 
group, a Q-C40-. preferably Cg-Cirarylalkenyl 
group or a halogen atom, preferably chlorine. 
R3 and R^ are identical or different and are a hydrogen 
60 atom, a halogen atom, pr^erably a fluorine, chlorine 
or bromine atom, a Ci-Cio-* preferably Ci-Q-aJkyl 
group, which may be halogenated. a Q-Cio-, prefer- 
ably Q-Cs-aryl group, an — NR2^^ — SR>5, — O- 
SiR}^^ — SiRj*5 or -FKi^^ radical in which RJ^ is a 
65 halogen atom, preferably a chlorine atom, or a 
C1-C10-, preferably Cj-Cj-aikyl group or a C^^Cio-, 
preferably Q-Ct-aryl group. R^ and R* are particu- 
larly preferably hydrogen. 
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R^and R^are identical or difle rent j)rcfer ably identical, 
and are as defined for and JP, with the proviso 
that R- and R^ cannot be hydrogen. R5 and R^ are 
preferably (C[-C4)-alkyl, which may be haJogenated, 
such as methyl, ethyl, propyl, isopropyl, butyl, isobu- 
tyl or irifluoromcthyl, in particular methyl. 

R^s 

R12 R>i 
R»» R>* R*i 

Ri3 Ril Rl2 

=BRn, =AiRiJ, — Ge— , — Sn-, -O— , , 
==S0, =S02, =:NR1J, =CO. =:PRiJ or =:P(0)RH, 
where R^^ R^2 and R*^ are identical or different asd 
arc a hydrogen atom, a halogen atom, a Ci-Cio-. 
preferably C|-C4*alkyl group, in particular a methyl 
group, a Ci-CiO-fluoroalkyI group, preferably a CFj 
group, a C6-C10-, preferably Q-Cg-aryl group, a 
Q-Cio-Huoroaryi group, preferably a penta- 
flooropbcnyl group, a CrCio-, preferably C1-C4- 
alkoxy group, in particular a mcthoxy group, a 
C2-Cfo-. preferably C2-C4-alkenyl group, a Ct-CUc^, 
preferably C7-Cto-ary1alkyl group, a Cs-C40-» prefer- 
ably Cr-Ci2-arylalkeiiyl group or a C7-C4(r. prefera- 
bly C7-Cn-alkyiaryl group, or R' Und R^^or RH and 
R^2. in each case together with the atoms connectijig 
them, form a ring. 

is silicon, germanium or tin, preferably silicon or 
germanium, 

BJ is preferably =CRnRi2, z=:SiRnRJ2 =^eRnRJ2, 



_0_, _s-, =SO. —PR3* or =P(0)Rii. 
R* and are identical or different and are as define as 
for R". 

m and n are identical or different and are zero. 1 or 2, 
preferably zero or I, where m plus n is zero, 1 or 2, 
preferably zero or 1, 

The radicals R^*^ are identical or different and are as 
defined for R^^ R*^ and R*^. The radicals R'^are pref- 
erably hydrogen atoms or Ci-Cio*, preferably C1-C4- 
alkyi groups. 

The particularly preferred meiailocenes are thus 
those in which, in the formula I, is 21r or Hf, R* and 
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R2 are identical or different and are methyl or chlorine, 
and arc hydrogen. R^ and R* are identical or 
different and are methyl, ethyl or trifluoromethyl, R^is 
a 

5 

I 1 
— C— , or —Si-", 
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radical, n plus m is zero or 1, and R*^ is hydrogen; in 
particular the compounds 1 listed in the working exam- 
ples. 

Of the metallocenes I mentioned in the working ex- 
^5 amples, rac-dimcthylsilyK2-methyl-4,5,6,7-tctrahydro- 
l-indenyl)2zircomum dichloride, rac-cthykne(2-meth- 
yl-4,5,6,7-tetrahydro- l-indcnyl)2zirconium dichloride, 
racdiTnethylsi1yl(2-methyl-4,5,6,7-tetrahydro*l- 
indenyl)2dimethylzirconium and rac-elhylcne(2-meth- 
yl-4,5,6,7-tctrahydro-l*indenyl)2<iimeihylzirconium arc 
particularly important 

The chiral meuilocenes are employed as racemates 
for the preparation of highly isotactic poly-l-olcfms. 
However, it is also possible to use the pure R- or S- 
25 form. These pure stcreoisomeric forms allow the prepa- 
ration of an optically active polymer. However, the 
meso form of the metallocenes should be separated off 
since the polymerization-active center (the metal atom) 
in these compounds is no longer chiral due to mirror 
^ symmetry at the central metal, and it is therefore not 
possible to produce a highly isotactic polymer. 

The principle of resolution of the stereoisomers is 
known. 

The present invention furthermore provides a pro- 
35 cess for the preparation of the metallocenes I, which 
comprises 

a) reacting a compound of the formula II 




in which R^-R'<^, m and n are defmed in the formula 
^ I and is an alkali metal, preferably lithiumi with a 
compound of the formula 111 

m^Xa an) 

65 in which MMs a defined in the formula 1. and X is a 
halogen atom, preferably chlorine, and catalytically 
hydrogenating the reaction product, or 
b) reacting a compound of the formula Ila 
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with a compound of the formula III 

m^Xa ail) 

in which ail the substituents are as defined under a), and, 
if desired, derivatizing the reaction product obtained 
under a) or b). 

The synthesis is carried out under a protective gas 
and in anhydrous solvents. The dried salt of the formula 
Il/IIa is added to a suspension of the compound of the 
formula III in a solvent such as toluene, n-hexane, di- 
chloromethanc, ether, THF, n*pcntane or benzene, 
preferably dichloromethane or toluene. The reaction 
temperature is from —78* C. to 30* C, preferably from 
-40* C. to 10* C. The reaction duration is from 0.25 to 
24 hours, preferably from I to 4 hours. 

A fAuther embodiment of the process according to 
the invention comprises replacing the compound III, 
M*X4, by a compound of the formula Ilia, M'X^Lj. In 
this formula, L is a donor ligand. Examples of suitable 
donor ligands are tetrahydrofuran, diethyl ether, di- 
methyl ether, inter alia, preferably tctrahydrofuran 
(THF), 

In this case, a solution of the salt of the formula Il/IIa 
in one of the abovementioned solvents is added to a 
solution or suspension of a compound of the formula 
Ilia in a solvent such as toluene, xylene, ether or THF, 
preferably THF. However, an alternative procedure is 
to simultaneously add both components dropwise to a 
solvent. This is the preferred procedure. The reaction 
temperature is from —40* C to 100* C, preferably from 
0* C. to 50* Cm in particular Uom 10* C. to 35* C. The 
reaction duration is from 0.25 hour to 4S hours, prefera- 
bly from I hour to 24 hours, in particular from 2 hours 
to 9 hours. 

The hydrogenation is carried out in a dry, anhydrous 
solvent such as H2CCI2 or glyme. The reaction temper- 



6 



ature is 20* to 70* Cm preferably from ambient tempera- 
ture to 50* C, the pressure is from 5 to 200 bar, prefera- 
bly from 20 to 120 bar, in particular from 35 to 100 bar, 
and the reaction duration is from 0.25 to 24 hours, pref- 
erably from 0.5 to 18 hours, in particular from 1 to 12 
hours. Hydrogenation reactors which can be u$ed are 
stcc] autoclav«. The hydrogenation catalyst used is 
platinum, platinum oxide, palladium or another conven- 
tional transition-metal catalyst. 

The halogen derivatives obuined in thb way can be 
converted into the alkyi, aryl or alkenyl complexes by 
known standard methods. 

The compounds of the fotTnulae II and Ila are synthe- 
sized by deprotonation. This reaction is known; cf. J. 
Am. Chem, Soc., 112 (1990) 2030-2031, ibid. 110(1988) 
6255-6256, ibid. 109 (1987), 6544-6545, J. Organomct 
Chem,, 322 (1987) 65-70, New. J. Chem. 14 (1990) 
499-503 and the working examples. 

The synthesis of the protonatcd fonns of the com- 
pounds of these formulae has also been described, with 
the difference that they are not correspondingly substi- 
tuted in the a- and j5-positions (Bull. Soc. Chim., 1967, 
2954). The bridging units required for their synthesis 
are generally commercially available, but the indcnyl 
compounds required, by contrast, are not. Some litera- 
ture references containing synthesis procedures arc 
indicated; the procedure for indene derivatives which 
are not mentioned is analogous; J. Org. Chem., 49 
(1984) 4226-4237. J. Chem. Soc., Perkin II, 1981, 
403-408, J. Am. Chem. Soc., 106 (1984) 6702. J, Am. 
Chem. Soc,. 65 (1943) 567, J. Med. Chem., 30 (1987) 
1303-1308, Chem. Ber, 85 (1952) 78-85 and the working 
examples. 

The metalloccncs I can thus in principle be prepared 
in accordance with the reaction scheme below; 



H^R' + butyiU >HR^U 

KR'-(CR'R^m-R'-(CR«R')."R^ ^ > 

UR'— (CR*R*)i„— R'— (CR*R')«—R^ > 

(R«R'c)«-R'^ a {R«R9cU-R*^ 

(R»R'c)i.-R*' a (r»r9c),-r»' a 

(additionAi hydrogcntlion siep if suning m»tcn»ls we HzR*"* uyd HiR^) 
(R«R9C)„-"R'^ rI 



(R*R'Q.-R*' r2 



X « a. Br, I, O'losyl; 



-continued 






H H 




H H 



The cocaialyst used according to the invention in the 
poJymerization of olefins is an aluminoxane of the for- 
mula flV) 



\ 
/ 



^Al— O — [-AJ— O-jj-Al 



av) 



R R 

for the linear type and/or of the formula (V) 



for the cyclic type, where, in the formulae (IV) and (V), 
the radicals R may be identical or different and are a 
Ci-Ci-alkyI group, a C^-Cig-aryl group or hydrogen, 
and p is an integer from 2 to 50, preferably from 10 to 
35. 

The radicals R are preferably identical and are 
methyl, isobutyl, phenyl or benzyl, particularly prefera- 
bly mclhyl 

If the radicals R are different, they are preferably 
methyl and hydrogen or alternatively methyl and isobu- 
tyl, preferably from 0,01 to 40% (of the number of 
radicals R) being hydrogen or isobutyl. 

The aluminoxane can be prepared in different ways 
by known processes. One of the methods is, for exam- 
ple, the reaction of an aluminum-hydrocarbon com- 
pound and/or a hydridoaluminum-hydrocarbon com- 
pound with water (gaseous, solid, liquid or bound— for 
example as water of crystallization) in an inert solvent 
(such as, for example, toluene). In order to prepare an 
aluminoxane containing different alkyl groups R, two 
diiTerent trialkyialuminum compounds (AlRj-i-AlR'j) 
in accordance with the desired composition are reacted 
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with water {cf. S. Pasynkiewicz. Polyhedron 9 (1990) 
30 429 and EP-A 302 424), 

The precise structure of the aJuminoxanes IV and V 
is not known. 

Irrespective of the preparation method, a varying 
content of unreactcd aluminum starting compound, in 
35 free form or as an adduct, is common to all the alumi- 
noxane solutions. 

It is possible to preactivate the metalioccnc I using an 
aluminoxaae of the formula (IV) and/or (V) before use 
in the polymerization reaction. This considerably in- 
40 creases the polymerisation activity and improves the 
particle morphology. 

The preactivation of the transition-metal ccnnpoond 
is carried out in solution. The metaUocene is fH^eferabiy 
dissolved in a solution of the aluminojuse in as inert 
45 hydrocarbon. Suitable inert hydrocarbons are a&phatic 
or aromatic hydrocarbons. Toluene is preferred. 

The concentration of the aluminoxane in the solution 
is in the range from about 1% by wdght up to the satu- 
ration limit, preferably frcna 5 to 30% by weight, in 
50 each case based on the entire sdution. The metaUoceoe 
can be employed in the same concentraticm, bot is 
erably employed in an amount of fr<wn 10"*— 1 mol per 
mole of aluminoxane. The preactivation time is Crom 5 
minutes to 60 hours, preferably from 5 to 60 minutes. 
55 The preactivation temperature is from —78* C to 100* 
C, preferably from 0 to 70* C. 

The metallocene can also be prcpolymerized or ap- 
plied to a support The prepolymerization is prrferabiy 
carried out using the olefin (or one of the c^efias) em- 
60 ployed in the polymerization. 

Examples of suitable supports are silica gels» alumi- 
num oxides* solid aluminoxane or other inorganic sup- 
port materials. Another suitable support material is a 
polyolefm powder in finely divided form. 
65 A further possible variation of the process comprises 
using a salt-like compound the (bmiiila 
RxNH4-xBR'4 or of the fwrnula RjPHBR 4 1$ cocitt- 
lyst instead of or in addition to an alumaaoxaoe. x here 
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is 1, 2 or 3, the R radicals arc identical or di/Tcrcnt and 
arc alkyi or aryL and R' is aryl, which may also be 
riuorinaicd or panially nuorinatcd. In this case, the 
catalyst comprises the product of the reaction of a 
metalloccne with one of said compounds (cf. EP-A 277 
004). 

The polymerization or copolymerization is carried 
out in a known manner in solution, in suspension or in 
the gas phase, continuously or batchwise, in one or 
more $tcps, at a temperature of from 0* to 150* C, pref- 
erably from 30* to 80* C. Olefins of the formula 
R*— CH=CH— R^ arc polymeriicd or copolymcrixed. 
In this formula, R«and R^arc identical or different and 
arc a hydrogen atom or an alkyl radical having 1 to 14 
carbon atoms. 

However, R*' and R*, together with the carbon a.tom$ 
connecting them, may also form a ring. Examples of 
such olefms arc ethylene, propylene, I-butenc, 1-hcx- 
cnc, 4-mcthyl-l-pentene, 1-octene, norbomcnc or nor* 
bomadicne. In particular, propylene and ethylene are 
polymerized. 

The molecular weight regulator added, if necessary, 
h hydrogen. The overall pressure in the polymerization 
system is from 0,5 to 100 bar. The polymerization is 
preferably carried out in the industrially particularly 
interesting pressure range of from 5 to 64 bar. 

The mctailoccnc is used in a concentration, based on 
the transition mcUi, of from lO"^ to 10"*, preferably 
from 10-* to 10-*' mol of transition metal per dm^ of 
solvent or per dm^ of reactor volume. The aluminoxane 
is used in a concentration of from 10"* to 10-' mol, 
preferably from 10-* to 10-^ mol, per dm^ of solvent or 
per dm^ of reactor volume. In principle, however, 
higher concentrations are also possible. 

If the polymerization is carried out as a suspension or 
solution polymerization, an inert solvent which is cus- 
tomary for the Ziegler low-pressure process is used. For 
example, the polymerization is carried out in an ali- 
phatic or cycloaliphatic hydrocarbon; examples of these 
which may be mentioned are buune^ pentane, hexane, 
hcpune, isooctane, cyclohexane and methylcyclohex- 
ane. 

It is also possible to use a petroleum ether or hydroge- 
nated diesel oil fraction. Toluene can also be used. 

The polymerization is preferably carried out in the 
liquid monomer. 

If inen solvents are used, the monomers are metered 
in in gaseous or liquid form. 

The polymerization can have any desired duration 
since the catalyst system to be used according to the 
invention exhibits only a low time-dependent drop in 
polymerization activity. 

The process is distinguished by the fact that the 
metallocencs according to the invention give, in the 
industrially interesting temperature range of between 
30' and 80' C polymers of high molecular weight, high 
stcreospccificity, narrow molecular weight dispcrsity 
and, in particular, high melting point, which is to say 
high crysullmity and high hardness. 

The examples below are intended to illustrate the 
invention in greater detail. 

The following abbreviations are used: 



VN =s viscosity number in cm^/g 

\ detennixied 

Mw = weight avertge moJecuUr weight 1 by gd pennc- 

= molecular wdght dispenity j ation chronu- 

/ tography 
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-continued 

isouctic indtx (H * mm + i mr). determined by 
'^C-NMR spectroscopy 

length of the uouctjc blocks Cm propylene units) 
inao i + 2 mm/mr), dctermmcd by ^^-NMR 
spectroscopy 



The melting points and heats of melting A HmW? were 
determined using DSC (heating and cooling rate 20* 
C./min). 

Synthesis of the surting substances 

I) Synthesis of 2-Me-indene 

1 10.45 g (0.836 mol) of 2-indanone were dissolved in 
500 ml of diethyl clhcr . and 290 cm^ of 3N (0.87 mol) 
ethereal roelhylGrignard solution were added dropwise 
at such a rate that the mixture rcfluxed gently. After the 
mixture had boiled for 2 hours under gaitlc reflux, it 
was transferred onto an ice/hydrochloric add mixture, 
and a pH of 2-3 was established using ammonium chlo* 
ride. The organic phase was separated ofT, washed with 
NaHCOa and sodium chloride solution and dried, giv- 
ing 98 g of crude product (2-hydroxy*2-niethylindanc), 
which was not purified further. 

This product was dissolved in 500 cm^ of toluene, 3 g 
of p-tolucnesulfonic acid were added, and the mixture 
was heated on a water separator until the elimination of 
water was complete, and was evaporated, the residue 
was taken up in dichloromethane, the dichlororoethanc 
solution was filtered through silica gel, and the filtrate 
^ was distilled in vacuo (80* C/10 mbar). 

Yield: 28.49 g (0.22 mol/26%). 

The synthesis of this compound is also described in: 
C F. Koclsch, P. R. Johnson, J. Am. Cbem. Soc., 65 
„ (1943) 567-573. 

II) Synthesis of (2-Me-indene)2SiMe2 

1 3 g (100 mmoi) of 2-Me-indene were dissolved in 400 
cm^ of diethyl ether, and 615 cm^ of 1.6N (100 mmol) 
n-butyllithium/n-hcxanc solution were added dropwise 
^ over the course of 1 hour with ice cooling, and the 
mixture was then stirred at -35* C for a further I hour. 

6.1 cm^ (50 mmol) of dimethyldichlorosilanc were 
introduced into 50 cm^ of EtjO, and the lithio salt solu- 
tion was added dropwise at 0* C over the course of 5 
hours, the mixture was stirred overnight at room tem- 
perature an3 left to stand over the weekend. 

The solid which h^ deposited was filtered ofT, and 
the filtrate was evaporated to dryness. The product was 
extracted using small portions of n-hexane, and the 
5Q extracts were filtered and evaporated, giving 5.7 g 
(18.00 mmol) of white crystals. The mother liquor was 
evaporated, and the residue was then purified by col- 
umn chromatography (n-hexane/HzCQj 9:1 by vol- 
ume), giving a further 2.5 g (7.9 mmoi/52%) of product 
55 (as an isomer mixture). 

R/(Si02; n-hex^e/HiCCh 9:1 by volume)=0J7. 

The 'H-NMR spectrum exhibits the signals expected 
for an isomer mixture with respect to shift and integra- 
tion ratio. 

^ III) Synthesis of (2-Me.Ind)2CH2CH2 

3 g (23 mmol) of 2-Mc-indene were dissolved in 50 
cm3 of THE, 14.4 cm^ of 1.6N (23.04 mmol) n-butymthi- 
um/n-hexane solution were added dropwise, and the 
mixture was then stirred at 65* C. for 1 hour. I cm^l 1.5 

55 mmol) of 1,2-dibromocthane was then added at —78* 
C, and the mixture was allowed to warm to room tem- 
perature and was stirred for 5 hours. The mixture was 
evaporated, and the residue was purified by column 
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chromatography (Si02; n-hcxanc/HjCCh 9:1 by voi- 
ume). 

The fractions containing the product were combined 
and cvapKjraied, the residue was taken up in dry ether, 
the solution was dried over MgS04 and filtered, and the 
solvent was stripped off. 

Yield: 1.6 g (5.59 mmoJ/49%) of isomer mixture R/ 
(SiOr, n-hcxane/H2Ca2 9:l by volume) =0.46. 

The iH'NMR specirxim corresponds to expectations 
for an isomer mixture in signal shift and integration- 
Synthesis of the metallocenes I 

IV) rac-Dimethylsilyl(2-Me-4.5,6,7-tctrahydro-l- 
indenyl)22irconiuin dichloridc 

a. Synthesis of the precursor rac-diincthylsiIyl(2-Me- 
l-idenyI)2zirconium dichloride 

IM g (5.31 mmol) of the chelate Jigand diincthyl- 
si]yl(2-inethylindene)2 were introduced into 50 cm^ of 
THF, and 6.63 cm^ of a 1.6N (10.61 nunol) n-BuLi/n- 
hcxane solution were added dropwise at ambient tem- 
perature over the course of 0.5 hour. The mixture was 
stirred for 2 hours at about 35* C, the solvent was 
stripped off in vacuo, and the residue was stirred with 
n-pentane, filtered off and dried. 

The dilithio salt c^taincd in this way was added at 
-78' C to a suspension of 1,24 g (5,32 mmol) of ZrCl 
in 50 cm^ of CHaCh, and the mixture was stirred at this 
temperature for 3 hours. The mixture was then warmed 
to room temperature overnight and evaporated. The 
^H-NMR spectrum showed, in addition to the presence 
of some 2rCU(thf)2, a rac/meso tnixture. After stirring • ^ "iQ 

with n-pentaae and drying, the solid, yellow residue 
was suspended in THF. filtered off and examined by 
NMR spectroscopy. These three working steps were 
repeated a number of times; finally, 0.35 g (0.73 
mmol/ 14%) of product was obtained in which the rac 
form, according to * H-NMR, was enriched to more 
than 17:1. 

Tlje compound exhibited a correct elemental analysis 
and the following NMK sign^s (CDCb, 100 MHz): 
d=1.25 (s, 6H, Si-Me); 2.18 (s, 6H, 2-Me>, 6,8 (s, 2H, 
3'H-lnd); 6.92-7.75 (m, 8H, 4.7Wnd). 

b. Synthesis of the end product 

0.56 g (1,17 mmol) of the precursor rac-dimcthyi- 
$ilyl(2-Me-i-isdenyl)22irconium dichloride were cfe- 
solved in 70 cm^ of CH2CI2 and the solution was intro- 
duced, together with 40 mg of PtOj, into a 200 cm^ 
NOVA stirred autoclave. The mixti^re was then stirred 
at room temperature for 4 hours under an H2 pressure of 
40 bar. The filtrate was evaporated, the residue was 
washed with toluene/n-hexane (1:2 by volume), filtered " ' ' 
and evaporated. N-pentane was addoi, and the suspen- 
sion obtained was filtered off and dried. The yield was 
0.34 g (0.7 mmol/60%). The *H-NMR spectrum 
(CD2Ch, 100 MHz) showed the following signals: 

a=0.90 (s, 6H, Me-Si); L43-1.93 (m. SH, indcnyJ-H); 
2.10 (s, 6H, 2-Me); 2.44-3.37 (m, IH, indenyl-H); 6.05 (s, 
2H, 3-H-lDd). 

V) Synthesis of rac-<thylene(2-Me-4,5,6.74ctraby- 
drol-indenyl)22irconium dichloride 

a. Synthesis of the precursor rac-ethyiece(2-Me-l- 
indcnyl)2zirconium dichloride 

14.2 cm^ of 2.5N {35.4 mmol) n-BuLi/n-hexane solu- 
tion were added dropwise over the course of 1 hour at 
room tempeTZtuTt to 5.07 g (17.7 mmol) of the ligand 
ethylene(2-mcthylindenc)2 in 200 cm^ of THF. and the 
mixture was then stirred at about 50* C for 3 hours. A 
precipitate which formed temporarily dissolved again. 
The mixture was left to stand overnight 
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6.68 g (1 7.7 mmol) of ZrCU(thf)2 in 250 cm^ of THF 
were added dropwise, simultaneously with the above 
dilithio sail solution, to about 50 cm^ of THF at 50* C, 
and the mixture was then stined at this temperature for 

5 20 hours. The toluene extract of the evaporation residue 
was evaporated. The residue was extracted with a Utile 
THF, and the product was recrysUllixed from toluene, 
giving 0.44 g (0.99 mmol/5.6%) of product in which the 
rac form was enriched to more than 15:1. 

10 The compound exhibited a correct clcmcctai analysis 
and the following NMR signals (CDCI3, 100 MHz): 
6-2.08 (2s, 6H. 2-Me); 3,45-4.18 (m, 4H. — CHjO 
H2-); 6.65 (2H. 3-H.lnd); 7.05-7.85 (m. 8H, 4-7-H-lnd), 
b. Synthesis of the end product 

15 56 g (1.25 mmol) of rac-ethylene(2-Me-l-iDdcnyI)2- 
zirconium dichloride was dissolved in 50 cm^ of 
CH2CI2. and the solution was introduced, together with 
40 mg of P1O2, into a 200 cm^ NOVA stirred autoclave. 
The mixture was then stirred at room temperature for 2 

20 houR under an H2 pressure of 40 bar and evaponitcd to 
dryness, and the residue was sublimed in a high vacuum 
at a bath temperature of about 100* C, pving 0.46 g 
(1.01 mmol/81%) of product. The elemental analysis 
was correct, and the ^H-NMR spectrum showed the 

25 following signals: 6= 1.46-1.92 (m, 8H, indenyl*H), 2,14 
(s, 6H, 2-Me); 149-2.73 (m, 6H, indcnyl-H and 
— CH2CH2— )» 2,89-3.49 (m, 6H. indenyl-H>, 6.06 (s, 
2H, 3.H-Ind). 

VI) Me2ZrK2.Me-4.5,6,7.H4-Ind)2CH2CH2] 

30 5 cm^ of 1.6N (8 mmol) of ethereal methyllithhim 
solution were added dropwise at - 50' C to U7 g (2.79 
mmol) of a2Zr{(2-Me-4.5,6,7-H4-Ind)2CH2CH2] in 20 
cm^of Et20. and the mixture was then stined for 1 boor 
at — 10* C. The solvent was replaced by n-hexane, and 

35 the mixture was stirred for a further 2 hours at room 
temperature, filtered and evaporated. 

Yield: 1 g (2.40 nimol/86%); conect elemental analy- 
sis. , 

VII) Me2ZrI(2-Mc-4,5,6,7-H4-Ind)2SiMc2] 

40 4.3 cm^ of 1 .6N (6.8S mmol) of ethereal methyllithium 
solution were added dropwise over the course of 15 
minutes at -35* C to 1.33 g (2.74 mmol) of OiZsiCl' 
Me4,5.6.7-H44nd)2SiMe2l in 25 cm^of ^20. The mix- 
ture was stirred for 1 hour, the solvent was replaced by 

45 n-hexane, the mixture was stirred for 2 hours at 10* C 
and then filtered, the filuate was evaporated, and the 
residue was sublimed in a high vacuum. 

Yield: 1.02 g (2,49 mmol/89%); cwrect ekmental 
analysis 

50 VIII) a2Zrl(2-Me-4,5,6J-H4-IiKi)2SiMePh] 

1.5 g (2,78 mmol) of Cl2Zrt(2-Me-Ind)2SiMePh] and 
60 mg of ?t02 in 80 cm^ of H2Ca2 were hydrogenated 
for 5 hours at 40* C. in a stined autoclave under as H2 
pressure of 30 bar. The mixture was filtered, the solvit 

55 was stripped off, and the residue was sublimed in a high 
vacuum. 

Yield: 0,71 g (1.30 mmol/47%); correct elem«stal 
analysis 

IX) a2Zrl{2-Me-4,5,6,7-Hi-Ind)2SiPh2] 

60 0.8 g (1.33 mmol) of a2Zr[(2-Me-Ind)2SiPb2}, dis- 
solved in 50 cm3 of H2Ca2, were stirred for 3 hours at 
40* C. with 30 mg of Pt under an H2 pressure of 50 bar. 
The mixture was filtered, the filtrate was evaporated, 
the residue was washed with warm n-hcxane, the mix- 

65 ture was filtered, and the filtrate was evaporated. 

Yield: 0,36 g (0.59 mmol/44%); conect elemental 
analysis 

X) a2Zr[(2-Et'4,5,6,7-H4-lnd)2CH2CH2] 
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1.09 g (2.30 mmol) of ChZr{(2-Et.Ind)2CH2CH2] in 
SO cm^ of HzCQ: were hydrogcnated for 1 hour at 
ambicnl temperature together with 50 mg of PiOi under 
an Ha pressure of 80 bar. The mixture was filtered, the 
filtrate was evaporated, and the residue was sublimed in 
a high vacuum. 

Yield: 0.94 g (1.95 mmol/85%); correct elemental 
analysis 

XI) Cl22r{(2-Et-4,5,6,7«H4-Ind)2SiMe2] 

2.00 g (3.96 mmol) of Cl2Zr{(2-Et4nd)2SiMe2lln 100 
cm^of H2CCI2 were hydrogenated for 3 hours at 35* C. 
together with 60 mg of Pt02 under an H2 pressure of 50 
bar. The mixture was filtered, the filtrate was evapo- 
rated, and the residue was recrystallized from n-pcn- 
tane. 

Yield: 1.41 g (2.75 mmol/69%); correct elemental 
analysis 

XII) a22rI(2-Me^,5,6,7-H4-ind)2CHMeCH2] 

0.80 g (1.73 mmol) of ChZr[{2-Me-Ind)2CHMeCH2] 
in 40 cm^ of H2CCI2 were stirred for 1 hour at ambient 
temperature together with 30 mg of PtOj under an H2 
pressure of 80 bar, the mixture was then filtered, the 
filtrate was evaporated, and the residue was sublimed. 

Yield: 0.55 g (L17 mmoi/68%); correct elemental 
analysis 

Xni) Cl2Zr[(2-Mc*4,5,6.7.H4"Ind)2CMc2] 

OJ g (0.65 mmol) of C]2Zrt(2-Mc-ind)2CMe23 in 30 
cm^ of H2CO2 were hydrogenated for 1 hour at ambi- 
ent temperature together with 30 mg of Pt under an H2 
pressure of 70 bar. The solvent was stripped off, and the 
residue was sublimed in a high vacuum. 

Yield: 0.21 g (0.45 mmol/69%); correct elemental 
analysis 

Abbreviations: 

Mc-methyl Et=ethyl» Bu=butyl, Pb-phenyi, 
Ind-indenyl, THF-tetrahydrofuran, PP-polypro- 
pylene. 
PErs polyethylene. 

Metallocencs i as catalysts for the polymeriiaiion of 
olefms 

Example 1 

12 dm^ of liquid propylene were introduced into a dry 
24 dm^ reactor which had been flushed with nitrogen. 
35 cm} of a toluene solution of methylaluminoxane (cor- 
responding to 52 mmol of Al, mean degree of oligomer- 
ization n=17) were then added, and the batch was 
stirred at 30' C for 15 minutes. In parallel. 5.3 mg (0.01 i 
mmol) of rac-<iimethylsilyl(2-Mc-4,5,6,7-telrahydro-l- 
indenyl)2^conium dichloride were dissolved in 13.5 
cm^ of a toluene solution of methylaluminoxanc (20 
mmol of Al) and preactivated by standing for 15 min- 
otcs. The solution was then inUoduced into the reactor 
and the polymerization system was heated to 70* C 
(over the course of 5 minutes) and kept at this tempera* 
ture for 3 hours by cooling. 

The activity of the roetallocene was 50.3 kg of PP/g 
of meullocenexh. 

VN=37 cmVg; Mh^=:=24 300 g/moi; M*/M„=14; 
11=96.0%; nis(,=^^l; M.p.==150' C; AH«e/,= 104 J/g, 

Example 2 

Example 1 was repeated, but 19.5 mg (0.04 mmol) of 
the metailocene were employed, and the polymerizaton 
temperature was 50* C. 

TTie activity of the metailocene was 18,8 kg of PP/g 
of meullocenexh. 
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VN=72 cmVg; M^^64 750 g/mol; M*/M«^2.I; 
11 = 96,0%; nw=64; M.p.= 154* C; AHw/=^ 109.5 J/g, 

Example 3 

5 Example 1 was repeated, but 58.0 mg (0, 12 rmnol) of 
the mctalloccnc were used and the polymerization tem- 
perature was 30* C. 

The activity of the metallocene was 9.7 kg of PP/g of 
metailoceoexh. 

10 VN-152 cmVg; M^^\l\ 000 g/mol; UiMn^l^; 
11=99.9%; n«>=>500; M.p.-JdO* C; AH;„^=i03 

Comparative Examples A-H 

Examples 1 to 3 were repeated, but the metallocenes 
dimethylsilyK2-Me-l-indenyI)z2iiconium dichloride 
(mctalloccne 1), diinethylsilyI(4,5t6J-ictrahydro- 1- 
indenyl)2zirconitiin dichloride (metanocene 2) and 
dimcthylsi]yl(l-indenyl)2zirconium dichloride (metallo- 
ccnc 3) were used. 



Comp, 




Polym. 








Ex, 


Mculloccne 


temp. iX.| 




[•CI 


P/g] 


A 


\ 


70 


38 


145 


S6.6 


B 


I 


50 


48 


I4S 


SlI 


C 


I 


30 


4« 


152 




D 


2 


70 


34 


141 




E 


2 


50 


y$ 


143 




F 


3 


70 


32 


140 




G 


3 


50 


34 


142 




H 


3 


30 


37 


145 





Comparison of Comparative Examples F/G with 
D/E confirms the positive cfTect of the 4,5»6,7»telrahy- 
droindeiiyl ligand compared with indcnyl, and Compar- 
ative Examples F/G/H compared with A/B/C show 
the positive effect of the substitution in the 2-position of 
the indcnyl ligand. 

In comparison with Examples 1 to 3, however, only 
^ the combmation of substitution in the 2*positioD to- 
gether with the tetrahydroindenyl system results In 
very high melting points and heats of melting and thus 
in high crystallinity and hardness of the polymers. 

Example 4 

Example 1 was repeated, but 6.8 mg (0.015 mmoO of 
ethylene(2-Me-4,5,6,7-tctrahydro- 1 -indenyl)2zirconiuro 
dichloride were employed. 

The meiallocene activity was 72.5 kg of PP/g of 
3Q metailocenexh. 

VN = 35 cmVg; Mw=20 750 g/mol; M^«=l.9; 
11-94.5%; niK,-34; M.p.-Ur C; AH^H^n.^ J/g. 

Example 5 

55 Example 4 was repeated* but 28. 1 mg (0.062 mmol) of 
the metallocene were used and the polymerization tem- 
perature was 50* C. 

The mctalloccne activity was 28.5 kg of PP/g of 
metailocenexh, 

60 VN==5l cmVg; Mw==28 200 g/mol; M^^^Zl; 
11=94.8%; ni»==35; M.p.«I43* C; AH«,/r=97.9 J/g, 

Example 6 

Example 4 was repeated, but 50 mg (0.110 aamol) of 
65 the metalloccnc were used and the polyrocrizatkMj tem- 
perature was 30* C. 

The mctallocenc activity was 10.9 kg of PP/g of 
metailocenexh. 
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VN = 92 cmVg; M^r=:93 800 g/mol; M^„ = 2.2; 
11 = 95.5%; n^^U; M.p.= l5r C; i5iH«w/-99.0 3/g. 
Comparative Examples I-O 

Examples 4 to 6 were repeated, but the metaJloccnes 
cthyicne(l'indenyl)2nrconium dichlofide (mctalloccne 
4) and ethylene{2-Me'l-indcnyl)22irconium dichloridc 
(metalioccne 5) were used- 



Comp. 












Bx. 


Meultocenc 


temp. PCJ 




rc} 




1 


4 


70 


23 


132 




K 


4 


50 


30 


nt 


7ti 


L 


4 


30 


29 


137 


716 


M 


5 


70 


75 


134 


77.0 


N 


5 


50 


30 


m 


719 


O 


5 


30 


n 


us 





Comparison of Comparative Examples I to O with 
Examples 4 to 6 confirms the cfTect of the substitution in 
the 2-positvon together with the use of the tctrahy- 
droindenyl system, rusor melting point and heat of melt- 
ing are significantly higher in each of Examples 4-6, 
and the crystallinity and hardness of the polymers are 
thus also significantly improved. 

We claim: 

1. A compound of the formula I for preparing essen- 
tially isotactic olefm polymers 




in which 

is a metal from group IVb» Vb or VIb of the Peri- 
odic Table 

and R2 are identica] or difTerent and arc a hydrogen 
atom, a Cj-Cio-alkyl group, a Ci-Cjo-alkoxy group, 
a Q-CiO-aryl group, a Q-Cio-aryloxy group, a 
Cj-Cio-alkenyl group, a C7-C4o-aryIalkyl group, a 
CT-Oo-alkylaryl group, a C4-C40*arylalk€nyl group 
or a halogen atom, 

and R* are identical or different and are a hydrogen 
atom, a felS*^ ^^^^» ^ halogen aiom» a Ci-Cio-alkyl 
groui^^Tcris optionSiny %i^>genatcd, a C6*Cio- 
aryl group, an -NRj^^ -SRl^ -OSiRs^'. 
— SiRj^5 or — PRj*^ radical in which Rl^ is a halogen 
atom, a Ci-Cio-alkyl group or a Q-Cio-aryl group, 

R5 and R^ are identical or different and are as defined 
for R^ and R*, with the proviso that R^ and R* are not 
hydrogen, 

R^is 
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r>» rh rJJ 

5 rU Rl2 R'2 R»2 

R»» R»^ 

10 R'2 R12 

= BRl', =A1R^^ -Gc-, -Sn-, -S-. =SO, 

=S02. scNR", =cCO. ePR'* Of =P(0)R»>. 

^5 where 

RJ^ R12 and R*^ arc identical or different and are a 
hydrogen atom, a halogen atom, a Ci-Cio-alkyJ 
group, a Ci-Cio-f!uoroalkyi group, a Q-Cjo-aryl 
group, a Q-Cio-fl^oroaryl group, a Ci-Cio-alkoxy 
^ group, a C2-Cio-alkenyl group, a C7-C4o-arylalkyl 
group, a Q-C40-arylalkcnyl group or a C7-C40- 
alkylaryl group, or R^* and Ri2 or R^^ and in 
each case with the atoms connecting theni, form a 

25 ""S' 

is silicon, germanium or tin, 
R8 and R' arc idenlical or different and are as defined 
for R*J 

m and n arc identical or different and arc zero, 1 or 2, m 
„ plus n being zero, 1 or 2, and 

the radicals R*^ are identical or different and arc as 
defined for K^K R^^ and R*3. 
2. A compound of the formula I as claimed in claim 1, 
wherein, in the formula I, M* is Zr or Hf, R^ and R2 arc 
35 identical or different and are methyl or chlorine, R^ or 
R* are hydrogen, R5 and R* are identical or difTerent 
and are methyl, ethyl or trifluoromethyl, R'' is a 

Rt» RlJ 

40 1 1 

— C— . or —Si—, r»dic»3, 

Ri2 Rl2 



R" 
in 



45 n plus m is zero or 1, and K}^ b hydrogen. 

3. A compound of the formtila I as claimed in daim 1 
wherein the compound is rac-dimcthylsilyl{2-n>ethyl- 
4.5,6j4etrahydro-i-indeny022Jrconj«C5 dichloride, rac- 
cthyIene(2-methyM,5.6,7.tetrahydro-l-indenyl)2zir- 

50 conium dichloride, rac-dimcthylsily! (2-a»thyl-4»5,6,7^ 
letrahydro- 1 •indenyOjdimethylzirconium or rac- 
ethylene(2-methyM,5A7-tctrahydro-l^cnyl)2dime- 
thylzirconium. 

4. A compound as claimed in claim 1, wherein is 
55 zirconium, hafnium or titanium. 

5. A compound as claimed in claim, 1, wherein and 
R2 are identical or different and are a hydrogen atom, a 
Ci-C3-alkyl group, a Ci-Cs-alkoxy group, a Q-Q-aryl 
group, a C6-08-aryloxy group, a C2-C4-alkenyi group, 

60 a C7-Cio-aryialkyl group, a C7-Ci2-aIkylaryl group, a 
Cg-Ca-arylalkenyl group or chlorine. 

6. A compound as claimed in claim 1, wherein R^ and 
R^ are identical or different and are a hydrogen atom, a 
fluorine, chlorine or bromine atom, a Ci-C4*aJkyi 

65 group which may be halogenated, a Q-Cs-aryl group, 
a -NRji* -.SR»^ -OSiR3^5. — SiRj^^ or -PRj'^ 
radical in which R^Ms a chlorine atom, or a Ci-^s-alkyl 
group or a Q-Cg-aryJ group. 



17 

7. A compound as claimed in claim 1, wherein R^and 
R* are hydrogen. 

8, A compound as claimed in claim 1, wherein R^ and 
arc identical. 

9. A compound as claimed in claim i, wherein R5 and 
R* are (Ci-Q>alkyl which may be halogenated with 
methyl. 

10, A compound as claimed in claim 1, wherein R^^ 
R^^ and R'^ arc identical or difTercnt and are a hydrogen 
atom, a halogen atom, a Ci-Q-alkyi group, a CF3 
group, a Q-Cg-aryi group, a pcntafluorophcnyl group, 
a Ci-C4-alkoxy group, a C2-C4-alkenyl group, a 
C7-Cio-arylalky1 group, a Cg-Ciz-aryialkcnyl group or 
a C?-Cu-alkyIaryl group» or R** and R^^ or R^' and 
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R^^ in each cas« together with the atoms connecting 
them, form a ring. 

11. A compound as claimed in claim 1, wherein is 
silicon or gcrroaniunj, 
5 12. A compound as claimed in claim 1, wherein is 
=CRi^Ri2, =SiR*JR*2. r=GcRJiR'^ -0-, 
=S0, =PRiior— P(0)Rn. 

13. A compound as claimed in claim 1, wherein m and 
n are identical or different and arc zero or 1, 
10 14. A compound as claimed in claim 1, wherein m 
plus n is wro or 1. 

15. A compound as claimed in claim 1, wherein R'^^is 
hydrogen or Cj-CU-alkyl groups. 

• * • • * 
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claim: 



A compound of the formula I [for preparing essentially 
isotactic olefin polymers] 





(CR*R') 



(I) 



(CR«R'). 



(R'")p 



in which 

Ml is a metal from group IVb, Vb or VIb of the 

Periodic Table 

R» and r2 are identical or different and are a hydrogen atom, 
a c,-Cio-alkyl group, a Ci-C,o-allcoxy group, a C^-C^^- 
aryl group, a c^-Cio-aryloxy group, a Cj-Cio-alkenyl 
group, a C7-C4o-arylalkyl group, a c^-c^o-alkylaryl 
group, a Cg-C^-arylalkenyl group or a halogen atom, 
r3 and R* are identical or different and are a hydrogen atom, 
a halogen atom, a halogen atom, a Ci-C,o-alkyl 
group, which is optionally halogenated, a Cg-Cio-aryl 
group, an -m,'' , -SR'^ -OSi^,'\ -SiR,'' or -PR^^' 



radical in which r'* is a halogen atom, a C,-C,o-alkyl 
group or a Cj-C,o-aryl group, 
R^ and R* are identical or different and are as defined for r' 
and R*, with the proviso that R^ and R*^ are not 
hydrogen , 

r' is 

r" r" r" r>^ r" 
-m^-, -m^ -m^-, -m^-(cr2")-, -o-m^-o- 

In In li2 In ^n 

R" R" 

I I, 

i}2 



=BR^\ ==A1R^\ -Ge-, -Sn-, =S0, ^^SOj, =NR", =C0, 

=PR^^ or =P(0)R", 

where 

R^\ R^^ and R^^ are identical or different and are a 
hydrogen atom, a halogen atom, a Cj-CiQ-^alkyl group, 
a Ci-Cjo^f luoroalkyl group, a C^-Cjo-aryl group, a C^- 
Cjo^f luoroaryl group, a Cj-CiQ-alkoxy group, a C2'*Cio- 
alkenyl group, a C7-C4(,-arylalkyl group, a Cg-C4o- 
arylalkenyl group or a C7-C4Q-alkylaryl group, or a 
pair of substituents R" and R^^ or R" and R^^ in each 
case with the atoms connecting them, form a ring, 
is silicon, germanium or tin, 
R* and r' are identical or different and are as defined for 
R^^ 




m and n are identical or different and are zero, 1 or 2, in 

plus n being zero, 1 or 2, [and] 
the radicals R^^ are identical or different and are as defined 

for R^S R^^ and R^^^ 
rings A are saturated or aromatic, 
£ is &f when rings A are saturated ^ and 

E is 4, when rings A are aromatic . 



i 



^ 1^ ' A compound of the formula I 




in vhich 

is a metal from group IVb. Vb or VIb of the Periodic Table, 
and are identical or different and are a hydrogen atom, 
a C ^ -C t p-alkyl group ^ a C i-C}^ ;^-alkoxy group, a C^ -q ^-aryl group, 
a C^^ -c^ Q-aryloxy group, a C^-q t ^-alkenyl group, a C^-C^^-arylalkyl 
group, a C r -qp-alkylaryl group, a C^-C^^-arylalkenyl group or a 
halogen atom, 

R^ and are identical or different and are a hydrogen atom, 
a halogen atom, a q-C t g-alkyl group, vhich is optionally 
halogenated. a C^ -C|f ^-aryl group, an -NR;^^, -SR^% -OSlRg^^ -SiR3 ^^ 
or PRg^^ radical in vhich R^^ is a halogen atom, a C ^-Cj o-alkyl 
group or a Cft -C^^ ^-aryl group ^ 

R^ and R^ are identical or different and are as defined for R^ 



and R^, with the proviso that and are not both hydrogen, 
R^ is 

-M^-, -M^ -M^-, -M^-{CR2*^)-, -0-M^-O- 

In In In ^n [n 



I I. 
R^2 In 



^BR^K ^AIR^K -Ge-. -Sn-. =S0. ::^S0., =NR^^ =C0, =PR^^ 

or ^PfOR^^ 

where 

R^^ R^^ and R^^ are identical or different and are a hydrogen 
atOBf a halogen atoTn> a C | -C ^ p-alkyl group, a C ^ -C | Q*f luoroalkyl 
group, a C^^ -Cj p-aryl group, a a-q ^ ^-alkenyl group, a C j-^C^^- 
arylalkyl group, a Cg-qQ-arylalkenyl group or a C-C^^-alkylaryl 
group, or a pair of substituents R^^ and R^^ or R" and R", in 
each case with the atoms connecting them, form a ring. 

is silicon, gegiaanium or tin. 
R^ and R^ are identical or different and are as defined for R^^ 
m and n are identical or different and are zero. 1 or 2. m 
plus n being zero. 1 or 2. 

the radicals R^^ are the same or different and are as defined 
for R^^ R^^ and R^\ 

1^ 



17 . A compound as claimed in claim 16, wherein: ^ 

M' is titanium, zirconium, hafnium, vanadium, niobium, or 
tantalum, 

R' and are identical or different and are methyl or halogen, 
R^ and R* are hydrogen. 

R^ and R* are identical or different and are methyl, ethyl, or 

trif luoromethyl , 

R^ is a radical of the formula 

R» R" 

i 1 
-C-, or -M"- 

R" R'2 



Where M" is silicon or germanium, and 
R* and R^ are identical or different and are hydrogen or C , -C ;o- 
alkvl. 



(I) 



in which 

is a metal from group IVb, Vb or VIb of the Periodic Table. 

R^ and R^ are identical or different and are a hydrogen atom. 

a C i-C| o"alkyl group ^ a C ^ -C i Q-alkoxy group, a C^-C i ^-aryl group. 

a C^ -q p-aryloxy group, a C^rCtp-alkenyl group, ^_SnzC^ 

arylalkyl group, a C7"C^n-alkvlarvl group, a C^-qp-arylalkenyl 

group or a halogen atom. 
^ R^ and R^ are identical or different and are a hydrogen atom^ 

a halogen atom, a C i *C | Q*alkvl group, which is optionally 

halogenated> a Cg-qp-aryl group, an -NR^^^ -SR^^ -OSiRg^^ -SiRj ^^ 
% or PR^^^ radical in which R^^ is a halogen atom, a q-C i Q-alkyl 

group or a C^-C t ^-aryl group. i 

-1 

f 4 




and are identical or different and are as defined for 
and R'*, with the proviso that R^ and R* are not both hydrogen. 
R^ is 



R" R" R" R" R" 
-M^-, -M^ -M^-, -M^-(CRj")-, -O-M^-O- 
R" R'2 R'2 R'2 R^^ 




' ^BR^^ ^AIR^^ "Ge-. -Sn-. -S-, ^SO. ==S0.. =NR^^ ==CQ, =PR^^ 

or ^PfO)R^^ 
where 

R^^ R^^ and R^^ are identical or different and are a hydrogen 
atom, a halogen atom, a C | *C j p-alkyl group, a C | -C ^ Q-f luoroalkyl 
group, a g -q n-arvl group, a C .-Ci n-alkenvl crroup, a C -C^^- 
arylalkyl group, a Cg-q^-arvlalkenyl group or a C^-C^^-alkvlarvl 
group, or a pair of substituents R" and R'^ or R^^ and R^^. in 
each case with the atoms connecting them, form a ring. 

is silicon, germanium or tin, 
R^ and R^ are identical or different and are as defined for R^^ 
m and n are identical or different and are zero, 1 or 2, m 
plus n being zero. 1 or 2, 
p is a number from 1 to 4, and 

the radicals R^^ are the same or different and are a halogen 
atom^ a C ^ -C |^ ^-alkyl group, a C i -C ^ ^-f luoroalkyl group, a C^ -C^p- 
aryl group, a C^-C ^ p-alkenyl group ^ a C^-C^^^-arylalkyl group, a 
Cg-C^Q-arylalkenyl group or a Cr-C^Q-alkylaryl group, or ^ pair 
of^substituents R^^, with the atoms connecting them^ fona a 
ring- 
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DECLARATION 



I, Andreas Winter, state that 1 am resident of Taunusblick 10, 61479 Gl«h0tt9n, 
Federal Republic of Germany; that I am a citizen of the Federal Republic of Germa- 
ny; that \ am a chemi$t having graduated at the University of Konatanz, Federal 
Republic of Germanvt with the doctor's degree; that I am acquainted with the 
subject matter of U,S. Application Ser. No. 08/324,2©0 filed by Andreas Winter, 
Jurgen Rohrmann, Martin Antberg, Volker Dolle and Walter Spaleck for METALLO- 
CENES CONTAINING LIGANDS OF 2-SUBSTlTUTED INDENYL DERIVATIVES, 
PROCESS FOR THEIR PREPARATION, AND THEIR USE AS CATALYSTS; that I 
consider myself qualified by my knowledge of chemistry end specially of the poly- 
merization of olefms by metaitocene catalysis and by my 10 years' experience In 
this field; that I'am an inventor of more than 50 US-patents and patent applica- 
tions in the field of nDetaltocene catalysis, that I have made the following experi- 
ments end observations to wit: 

Comparison Example A of US 08/324,2«) was repeated with the only difference 
that, instead of dimethylsHyl{2-methyl-1-indenyl)^ zirconiurndtehlorlde the same 
amount of dinr>ethylsilyl(3-methyl-1-lndenyl)2 zirconiumdichloride was uaed. The 
polymer that wss obtained had no melting point and n,-,^ « 2i4. This clearly 
shows that the results obtained in US 08/324,260 are unexpected and superior. 

I dMiare that all statements made herein of my own knowledge are true end that 
ail statements noade on information and belief are believed to be true; and further 
that these statements are nr^ade with the knowledge that wilful falw stattments 
and the like so made are punishable by fine or Imprisonmant, or both, under 
section 1001 of Title 18 of the United States Code and that such wilful false 
statements may jeopardize the validity of the application or any patent issuing 
thereon. 
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1. Your declarant, THOMAS M. MESHBESHER, is an attorney of record in the 
above-identified application and in application Serial No. 08/324,260, the parent of the instant 
application. Your declarant maintains complete and up-to-date files for the above-identified 
application and for application Serial No. 08/324,260. 

2. Attached to this paper is a true and correct copy of the Assent of Assignee Under 
37 CFR 1.172(a), filed in application Serial No, 08/324,260 on March 17, 1995 (in response 
to a notice of missing parts). Your declarant has reviewed his file of application Serial No, 
08/324,260 and can verify, on information and belief, that the said copy of the Assent of 
Assignee Under 37 CFR 1.172(a) is a true and correct copy of that document. 

Your declarant declares further that all statements made herein of his own knowledge 
are true, and statements made on information and belief are believed to be true; and fiirther 
that these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment or both, under 18 U.S. Code §1001 and that 
such willful false statements may jeopardize the validity of the above-identified application 
or any patent issued thereon. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



ANDREAS WINTER ET AL 

REISSUE OF U.S. PAT. 5,27€,208 

SERIAL NO: 

FILED: 

FOR: METALLOCENES CONTAINING LIGANDS OF 
2 -SUBSTITUTED IDENYL DERIVATIVES, 
PROCESS FOR THEIR PREPARATION AND 
THEIR USE AS CATALYSTS 



Hon. Conunissioner of Patents & Trademarks 
Washington, D.C. 20231 



ASSENT OF ASSIGNEE UNDER 37 CFR 



Parent Before: 
ART. UNIT: 1505 
EXAMINER: 



/2zJl< 



HOECHST AKTIENGESELLSCHAFT, a corporation organized under 
the laws of the Federal Republic of Germany and having its 
office and principal place of business at Hoechst 
Aktiengesellschaft, D-65926 Frankfurt am Main 80, Germany 
("the Assignee") , the sole owner of the invention described in 
U.S. Patent No. 5,276,208, granted on January 4, 1994, 
assignment recorded in the U.S. Patent and Trademark Office on 
November 8, 1991 at Reel 5910, Frame 753, hereby assents to 
the accompanying application to reissue said patent. 

The Assignee represents that it has reviewed the required 
evidentiary records of assignment and hereby certifies that. 
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Reissue of U.S. Patent 5,276,208 



HOE 90/F 333B 



to the best of Assignee's knowledge and belief, title is in 
the Assignee seeking to take the action. 



This Assent of Assignee is being executed this. 




day of LUjcjL^ ^4^2)% / by two procurists (signatories) or 
substitutes or nominees of procurists of the Assignee. In the 
case of execution by a procurist, the signature shall be 
preceded by the initials "ppa"; in the case of execution by a 
substitute for or nominee of a procurist, the signature shall 
be preceded by the initials "iV". 

HOECHST AKTIENGESELLSCHAFT 
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